INTRODUCTION
The function of the lateral-line organ of fish has been discussed since the last century by many authors.
The results of Hoagland's research (1-5) on this nerve, executed by means of electro-physiological techniques, clarified some facts, so far unknown.
Several authors (6-10) followed him and have done more extensive experiments on this problem. But the results can not be said to be perfect, because most of the experiments have been done solely on the nerve trunk.
Sand (7, 8) accomplished his far-reaching studies on this nerve of several fresh water and marine fishes, especially of the elasmobranchs (raja). He succeeded in recording the action current of a single nerve fiber and studied the function of this sense organ more precisely.
The lateral-line sense organ is known to be a mechanoreceptor belonging, ontogenically and phylogenically to the same series as the auditory and vestibular sense organs.
It is innervated by the ramus lateralis of n. vagus (a pure sensory nerve branch), which has a very intimate relation with n. statoacusticus. Recently Zotterman (11) and Lowenstein (12) have proved that a part of the macula statica of the saccule and even of the utricule of fishes are sensible to slow oscillation of water.
The recording of the action currents of a single fiber of the lateral-line nerve is so difficult a task that one of the previous authors (Sand (7) ), who studied the hyomandibular nerve of the excised preparation of raja, described that he succeeded in recording it only in a few cases, out of 100.
The present author undertook to record the action currents of this nerve in situ, and after having tried. several kinds of Japanese fresh water fishes and after long tedious efforts, he finally succeeded to take records of those from Japanese eel (Aniguilla japonica). represents the confidence limit.
In many cases of these investigations there is seen a tendency to show a relatively high value of correlation coefficient, when the discharge frequencies are low, that is, in the cold season, when the hidden period becomes more prominent.
This phenomenon appears principally in the case of large spikes. In summer, even when an active single fiber can be isolated, there are generally no spontaneous discharges and, if any, just a very few, and moreover, it is very difficult to take record from such a unit.
The simultaneous recording of impulses and ECG shows only a few impulses in one ECG-interval ( fig.8) . In order to investigate where the impulse discharge occurs in one ECG interval, the interval should be divided into ten or more subintervals and the occurrence probability of discharges in each subinterval should be calculated, by a method similar to that for the periodogram.
Tab.1 shows an example of this.
If there is one impulse in one subinterval its occurrence probability in that subinterval is 1, and if there is no discharge, then the probability is 0. The average of such probability in each column shows, which subinterval has the highest occurrence probability of discharge ( fig.8A) .
In this example the highest probability (5/10) lies in the 6th subinterval.
The occurrence proba-Table1. Occurrence probability of discharges in the subintervals during one heart interval. for the change of mechanical forces directed to them.
The former is stimulated directly by the pressure change of water and the latter by that of the endolymph, to which the pressure change of air is transmitted through the complex mechanism of the middle ear.
The already discarded hypothesis suggested by Bunge and Macallum, that the body fluid might have originated from the sea-water, would make the above description easy to understand.
The author thinks that this hypothesis can also explain very clearly the developmental relationship among the lateral-line organ, the vestibular organ and the auditory organ.
The lateral-line organ can be stimulated essentially by the external forces as well as by the change of intrinsic conditions within the body.
Galambos and Davis (23) found in their splendid works on the auditory nerve fiber vigorous spontaneous discharges, and they suggest that those discharges should be due to respiration, heart beat or blood flow through the cochlear structure.
The author's experiment can be said to have proven the validity of their suggestion.
Such spontaneous discharges will also be the cause of ear-tinnitus in an accoustic dead room or in calm midnight, and further more of a pathological vascular ear-tinnitus.
5. Histological studies on the lateral-line nerve show also that there are two kinds of fibers of different sizes ( fig.13 ).
In the figure there are a few thicker fibers and much more thinner fibers.
There are no ganglion cells on the way to the region (24) , where the action currents are led off from. Naturally large spikes come from the former and small spikes from the latter.
The thinner fiber has a low threshold and the thicker a high one.
But there are some exceptions to this, that is, a very few thicker fibers, which show the phasic adaptation, have relatively low thresholds, while other thicker fibers of tonic nature have high thresholds. Fig.13 .
The lateral-line nerve fibers (Bielschowsky's staining).
The author and his coworkers have also tound that these two kinds of nbers innervate the sensory cells in different locations.
Some authors (9, 10) said that the meaning of the small spikes from the lateral-line nerve or from the vestibular nerve were obscure. Some others (23, 25) who used the needle electrode for recording the action currents of a single unit have not examined the small spikes in detail.
Only Granit (26) has discussed the existence of different kinds of fibers in retina.
It may be difficult to discuss about the small spikes or about the special kind of fibers as their origins, because the recording methods are different in different workers.
But the author is of the opinion that the thinner fibers are for the perception of sensory stimuli and the thicker fibers for the discrimination.
The next report on the action currents of the lateral-line nerve fiber artificially stimulated will prove this in detail experimentally.
SUMMARY
1. The lateral-line nerve of Japanese eel yields vigorous spontaneous discharges as many other fishes do.
2. These spontaneous discharges are much influenced by temperature of the external milieu.
3. Each fiber of this nerve refers to a certain limited skin area of 7-10mm. in length along the lateral-line. This is a sensory unit.
4. The spike discharges of a single fiber of this nerve vary in size.
Some are large and the others are small.
5. These spontaneous discharges occur quasi-periodically and the average frequency of small spikes is higher than-that of large spikes.
In stimulation of the receptor, however, the frequency of the large spikes become much higher than that of small spikes. Naturally large spikes are elicited from thick fibers and small spikes from thin fibers.
6. The statistical treatment of the spike-intervals shows that most of these spike discharges occur at random, owing to the changes of the external as well as internal environments.
7. Some of these discharges have a relatively high correlation with the heartbeat.
Histologically
the lateral-line organ of the fish shows, even in its fine structure, a marked similarity to the Corti's organ of the higher mammal.
9. The intimate relationship between the spontaneous discharges of the fibers of this nerve and the heart-beat is suggestive of the mechanism of the human ear-tinnitus.
10. A few thicker fibers and many thinner fibers innervate together a receptor, each innervating different groups of sensory cells respectively.
11. It seems probable that the thinner fibers are related to the threshold, that is, to the perception of stimuli, and thicker fibers to the discrimination of sensation.
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